Control of interdigestive and intraduodenal meal-stimulated pancreatic secretion in rats.
Mechanisms of neural (vagal and cholinergic) and hormonal [cholecystokinin (CCK)] control of pancreatic exocrine secretion were studied in basal interdigestive conditions and after stimulation by an intraduodenal meal in rats equipped with a semichronic pancreatic fistula. Bile was recirculated into the duodenum, and a solution of trypsin and electrolytes was continuously infused. Pancreatic secretion was compared in control experiments, after vagotomy, and after venous infusion of cholinergic and CCK antagonists. Basal pancreatic secretion was decreased by atropine, pirenzepine, and hexamethonium and to a lesser extent by vagotomy (protein output decreased more than fluid and HCO3- outputs). The CCK antagonists L364,718 and lorglumide had no effect on basal interdigestive pancreatic secretion. Small doses of atropine (8 and 25 micrograms.kg-1.h-1) did not modify the cumulated pancreatic response to the meal, whereas larger doses (75 and 225 micrograms.kg-1.h-1) increased it by 40-85%, according to the variables. Pirenzepine and hexamethonium did not modify the pancreatic response. Vagotomy had no effect on fluid and HCO3- responses and tended to increase protein response. L364,718 and lorglumide completely inhibited the protein response and decreased the fluid and HCO3- responses by 75 and 40%, respectively. L364,718 also suppressed the increased pancreatic response induced by atropine. This work confirms the prominent role of neural cholinergic mechanisms in the control of basal interdigestive pancreatic secretion in rats. In contrast, the pancreatic protein response to an intraduodenal meal depends on CCK, whereas fluid and HCO3- responses also depend on other hormonal factors. Our results suggest that a muscarinic (probably M3) mechanism can decrease the postprandial CCK release independently of the pancreatic feedback control by trypsin.